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1 Introduction

SOERIBARE J, 12100 A2 B2 5 rank 3 07 7 7O A CREHEOR
Wo2OENEEL LTEBLNLE, 2077 T7OHEEZOANARITHD
FEBOCVEEREOLOF N OEY T Z kD, DD HD
1 ORZ A FICH B self-dual code T D, ZIZTERET, /770D
RO B 5 HHIH T self-dual code DL, & 5 2-design DHERZE T D
F7- . HEMBEOIERT B self-dual code DTFER self-orthogonal code DfF
FEIZoWTHhiEn s,

2 Hall-Janko graph

AR T e T b B B B RE Suz OB ORI [4] 103 B FIEIC
o T Jy MERT 525 71200 TEERT 2,
EFT, & 4 EDRD edge DRVIT 7 ET D,

I: o o o o



Aut(T) o~ 8y TH D, WiZi=2,3,41TFLT
[ = {Oo-i—l} U Az’——l U X

EROLIICEET A,

(1) Aoy =T &5,

(2) Gio1 & Awt(Disy) DB DMABELTHELE S, = 1(Gi) £T 5
(3) 00 X Ay_y DFRTD R LD THEITND,

(AYae Ay &ae Ay ida” =a ThbHEEUTHEIND,

(5) 2, y € Sisy F[a,y] #1200 [,2) =1 = [y,2] £7RD 2 € iy BFF

FT5 & &xNTHEINDS,
T T (Aut(Ty), Gy) = (S4,S4), (Aut(De),Ge) = (La(T) : 2, Ly(T)),
(Aut([s), Gs) = (Us(3) : 2,Us(3)) TH D, ZDEE Aut(ly) = Jp:2 &
%5, =0, t 8L, TOEAESGEZ V(D) LELZLEZT S,
T, RO LD M E o7 V(D) ORDERICERT 5,

o a cocliqueset: X C V(I)BMEED v,y € X IZH L Td(r,y)=27T
5L E coclique set THH LI,

® an edge set: d{r,y) =1R8Da,y € VIDNIZHLTEL, = {2 €
D)|d(x,z) =1 = d(y,z)} % edge set £\,

e a neighbor set: N(z) = {y € V(D)ld(a,y) = 1} &2 € V([ D
neighbor set <‘:b\90

o Blr,y)= N{a)\ By = {y} U{z € V(I')|d(z,2) = 1. d(y,z) = =2}

E90L. 003 2ET coclique set X 2EZ D, X OFDMO UL I(Us(3))
DIETH D, HUs3)N RO L D IZFER &N D,

VEINI—PMNEE(, )EHOF = {0,£1. £, £1 £4} EOIRITD
2= UZERET S, P={[ul0 £AueV}&Th, TITh={lule
Fo} &<, non-isotropic 2IC u I LT

2w, u)

=1
(u,u)
EFTDEEINDE/END gy P — P (op([w]) = [o.(w)]) EE X
D&

o (w) =w~—

I(Us(3)) = {opl(u,u) # 0}



T&Hh 5, non-isotropic 72 uy,uy € VIZX LT
(u1,uz) = 0 <= [Ouy]: Olua)) = 1

LD,

>

@8 2.1, (1) X C V(I') 2% maximal coclique set 72 53
Th 5,

(2) |1X] = 10 Toos € X 2B (v,v) = 025D v e VEHLT,
X = {oos} U {opl(u,v) = 0} &i2b,

X

= 4,6,7.10

FE 2.2, isotropic points 1 (3% — (—1)*)(32 — (—=1)})/(3? —1) = 8flH
B O T oos &L size 10 D coclique set 128 EH D Z &3 02 D,
isotropic 72 v € VIZX L T

To(w) = w+ 1w, v)v

ERLEEP EOBW & myl[w]) = [nlw)] & THET D & o, AL
3 MIEIZ2 D, non-isotropic 78 u € 1 & isotropic R v € V2R LT

(u,0) = 0 <= [op. ] = 1
L7325 DT coclique 72 10 RES X X
X = {o0s} U {opllo. mul = 1}

L7B, T Tk ,OTERD &) RIOREFEET DI EIERD,
1T BN T 3A-class (A D, BHBREBEZFREL THLL J, D3A
TOEL 10 2D T I D 10 8 1 @ fixed points DEE & 725, 0

Q € Syls(Us(3)). 2(Q) = {my) EF5E
{opllop, al = 1} = 1(Nuy(3(Q))
ThbH, G =Aut(DY ~J, T B,
D = {{a} U I(Ng,(Q))|Q € Syls(G.)}

LB, ZhMT @ maximum coclique set DEETH D, |D| =280 T
D,

SFREAFIE LTCF, O code # HRICEZ S Z LBHKS. Cp = (D)
EB<,



@ 2.3. 04X €O LT 5,

(1) |X]| > 10 TH 2,
)X =10256IEX eDThbD, T2bbH. Cp D weight 10 P code-
words IZ D TH B,

T 2.4. (I self-dual [100,50,10] code T Aut{Cyo) ~ Jy: 2 ThH D,

o @ weight enumerator 1<
1+ 280y + 1800y™ + 33075y + 156800y"® 4 1236375y + 14752200y
+ 148974000y + -+ - + y'®

725,
XC, BENCHITEESIZONTKROZ &b bh b,

2.5 r.ye VD). da,y)=1¢7T5%,
(1 (.l) € 010.
(

)
2) E{J_-,y} « 010.
(3) B(a,y) € Cro-

EE 2.6. Key-Moori 12 &Y J, DFMEHAEBREZR O suborbit & KK
& &9 % binary code BFALN TV 35, 100 ROBEREHADOBEITE
(N(x)|r € V() THD. 24L& Cy B &L Cylddoubly-even (100, 36. 16]
self-orthogonal code TH 2D, LOMBLY Oy C Cio THDH T BN D,

Tits [5] £ J, @ outer automorphism @ involution ZHEAL L T D743,
FOZEMBIROZERPDND,

g 2.7 (Tits[5]). 0 € Aut(Jy)\ Jz, 0(0) =2 ,FDH, ZDLEHD
v,y € V(T), dix,y) = 1 BMFEL T Fix(o) = Ey £725,

%\ 2.8. CIO D Wﬁ‘lght 14 @ codewords &i E{.L,g} T%Z}o é C_) &‘:\ 010 =
(Egpldlayy) =1) &725,

FE 2.9. outer involution 1% 2C-class 72D T
Cho = (Fix(o}|o: 2C-class)
EELZELTES, O
B = {Bla,y)|r,y € V(D), dle,y) = 1} £B<,

88 2.10. X = (V(T),%) 1 2-(100,22,168) design T Aut(X) ~ Jy : 2
Ths,



3 neighbors of (i

(1o 1 singly-even self-dual code TH 57426, doubly-even subcode %
HIBIZE T Cyp D neighbor Z1ED Z L3 HIK S,

B . & n? self-dual code C, €' # neighbor TH D &L dim(CNC') =
nf2—-1ThHdHLErNI,

WROZ ERAMBENLTWA,

% 3.1 (Brualdi-Pless[1]). ¢ %& & n @ singly-even self-dual code &
15, Oy % weight=0 (mod 4) @ subcode & L T,

Cé' = C’Q U (Ql + CO) U (Qf"z + CO) U (013 + CO)'

B CFDC X B coset HEET D, TITC =CoU(az+Co) £F Do
n=0 (mod 4) 725X, CoU(a; + Co) BETCo U (az + Co) % self-dual
code {272 5,

Fo®EY O = O iZEATRES L < 220 self-dual code BHEK D
Sl n, BEORERFOEEEIELIZL TS = (o +Ch)U(as+
() (Z#1E shadow & IREN T B) O weight enumerator & FHE L T
D&

20198400y%2 + 24869376007 + - - - + 20198400y™

LRADT, LK 2 50 self-dual codes 13[100,50,16] code T
HIERbD, FITENEN O, Clg L ES Z LT D,

THE 3.2. Oy, Ol IXREIMEZR [100,50,16] self-dual code T Aut(Cie) =
Aut(Cly) ~ J, 72D, BDo € Jy : 2\ L BH2T Y = O &
2%,

[100, 50] self-dual code ? 9 % minimum weight WDKK TH D code DA]
etk 100,50, 18] TH 2 S EERICHEERIZ SN T2,

@8 3.3. (100,50, 18] self-dual code i Cio, Cle, C!s @ neighbor & LT
EELDILR,
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4 fixed points set & self-orthogonal code

J, 1 2 % CIRBIEEC b D self-dual code & J, & H CRIBEEIC B D self-
dual code BIEDB LT, IFMDBEICHOVTEZ D X 72 self-dual code 23
TFETHTHA D0

I<mounTHhaE 2 LT My & 82EEBEIZE D extended binary
Golay [24,12,8] code G NbD, £, My : 2 ZBECREEBEICLD
[22,11,6] code b 5, 4% C binary CHRAEBBEMBED D VNILD Hi
EIEIE A A OBEEEE L UTH code TGN TWHWRM DT,

Moy, % 24 5 EOBBRE L Bz b & 2A-class (2° type) O fixed points set
DHE AT Steiner system S(5,8,24) 272 L, F7= 2B-class (£ 2'*-type TH
EREFFRODT

(s = (Fix(u)ju: 2A-class) = (Fix(u)|u € I(Ma))

LD,
Cio 13X 3A-class 5 E 2C-class(outer) D fixed points sef THRRE I
7= code TIH 7o, involution ICEA L THD &

class D | | Fix(u)| | (Fix(u)lu € D) | dual

2A 20 [100,37,16] | [100,63.8]
2B fpf | [100.0] 100, 100]
2C 14 Cro Cio

DT,
Cho = (Fix{(u)|u: 2C-class) = (Fix(u)ju € 1{J; : 2))

& 725, 2A-class @ [100,37,16] code i (C4, 1100) & L,
EHTE T involution DEERDESDIES code D dual TH D,

TBE.GEO={1,2,- ,n} OERELT D,

C(G,Q) = C(G,n) = (Fix(u)|u € I(G))*
e B
B 4.1, BZZBTTHEE EDTEL,

o C(J;,100) X [100,63,8] code TH D,



L] C(JQZlOO)iclo T&)éo
L C(Af24,24) = G24 VG‘;’;’J 'ZDO
o C(Ma,22) = C( My, : 2,22) 13 [22,11,6] code TH 5.

FE 4.2. (' 25 & n O self-orthogonal code & L G = Aut(C) £T 5,
TDEECCCOGn) 05,

Proof. X € Ce,Loec Il LB, XNX EEBEADELEZORERIZ
o VIERT B, C 1 self-orthogonal TH D25 | X N X7| X BEIZ2 5,
Fix(c)nX C XNX7 Th B, (XNX)\(Fix(o)nX) EEZB L olt Ly
5 FHFSOMICAT B 2 & RHEDDOT|(X 0 X))\ (Fix(o) 0 X)]| X85
2B, Lo T|Fix(o)NX| bB%E 20, X € (Fix(o)|o € I(G))*
L2 %, O

TOFEHEICLD C(G,n) P G-TE 2 self-orthogonal code ® EfR% 5% T
WA ERNDDD,
FE 4.3. C(G,n) 2 self-orthogonal 7204 Tid7aly, &7, C(Gyn) D
HORBBCGIREENAN, ZRFELVEERLR, O
% 4.4, Ol J, 2 #EEEREICH DR S 100 DHE— D self-dual code
TH D,

C(J5,100) 11 [100,63,8] code TH D56 Jo- R 725 X 100 O self-dual
code (X&4F C(J,, 100) IEF EN D, FERIC C(J3,100) BB ERDZ
EBDNRD,

% 4.5. J-FE2E X 100 O self-dual code it Cro, Cre, Cig LAVRLY
WMOBIZHONTERLTH D, £T, My D176 R EOBBREZEZ D,
W46 G=MpD1T680 LOBREEZD, ZDLE

(1) X = (9, {Fix(e)lo € I(G)}) i%2-(176,16.9) design (with 1155 blocks)
& foaég Aut(,’E) = Afizz 61: fct 60
(2) C( My, 176) 1 [176,22,50] code T Aut(C( My, 176)) = HS & 72 5.

Bl 4.7. C(HS,176) 1X [176,22,50] code THH, 2FEY C(HS,176) =
(M, 176) THH Z 3D 5H, D code i Higman’s geometry @ in-
cidence matrix BERT 5 code & —B LT3, £, HS MEAT S
£ X176 O self-dual code (ZIFELRWNWI &L 025,

11
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#] 4.8. C(HS :2,100) 1% [100,22, 22] self-orthogonal code {272 %, Z#V
1T HS : 2 100 kD rank 3 © 2 T 7 (Higman-Sims graph) PIEHFIZ L2
THER SN code & —FT %, Higman-Sims BE-7 /771X HS 2%
B EEBIEEC b OB KD self-orthogonal code # 52 T2 Z &IZ72 5,

Bl 4.9. C(McL,275) = C{MecL : 2,275) 1% [275,22,100] code 12725, =
L MeL-graph DIEEIZ & - TERENT code IZ—ET D,

Ml 4.10. C(Cos,276) 1X[276,23,100] codeiZ72 %, Z#1H ED McL graph
MOELND code B T RTIER LI D E—BLTVD

DX AT H BT EE L THBLILTVE code 23 involution @ Fixed
points DERT 5 code Ddual L LTEHABNDHI L B,
self-dual code IZHER T 5 iz 1< 075*@ EENELNLTVD

el 4.11.

(1) My & B CREEEZ L -2 [132,66,6], [132,66, 12] self-dual code 2377
f'@‘%

(2) My, : 2 % B CRZEEIZ $ -2 [132, 66, 12] self-dual code WTEET 5,

(3) Ls(4) : 22 2 HCRBBEIZ H -2 [112, 56, 16] self-dual code METET 5,
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